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1. 


REVISED  YfATER  SUPPLY  OUTLOOK 
FOR  OREGON 

May  1,  1952 


Revisions  in  Oregon* s  1952  water  supply  prospects 
indicate  the  entire  State  diould  receive  "excellent" 
to  "abundant"  supplies  this  summer  ivitti  near  record 
or  record-breaking  streamflows  forecasted  to  come 
from  an  all-time  high  of  snow  cover  in  many  sections* 
Stored  ¥mter  in  reservoirs  has  now  come  up  to  112 
percent  average  and  water  has  been  spilled  from  12 
out  of  24  of  the  larger  reservoirs  to  provide  space 
for  later  inflow. 


Snow  surveys  made  on  29  Oregon  snow  courses,  as  of  May  1,  indicate 
that  28  percent  of  the  record  high  April  1  snow  has  melted  and  largely 
disappeared  from  the  mountain  watersheds.     As  is  normal,  the  heaviest 
melt  has  occurred  at  elevations  below  5000  feet  v;here  54  percent  of 
the  snov/  cover  has  already  melted  away.    Above  5000  feet,  only  15 
percent  of  the  snow  has  melted.     The  remaining  snov;  cover  is  now  124 
percent  of  average,  144  percent  of  this  date  in  1951  and  94  percent 
of  that  of  1950, 

Total  water  stored  in  24  of  the  l8.rger  Oregon  reservoirs  is  now  112 
percent  of  the  1941-50  average,  106  percent  of  1951,  113  percent  of 
1950,  and  87  percent  of  capacity, 

State-wide  precipitation  during  April  averaged  about  60  percent  normal, 
varying  from  35  and  37  percent  normal  in  the  Columbia  River  and  Central 
Oregon  areas  to  80  and  84  percent  normal  in  the  Blue  and  Wallowa  Moun- 
tain areas.    Southeastern  and  Southcentral  Oregon  Y/ere  about  70  and  65 
percent  normal,  while  Southern  Oregon  had  43  percent  and  Y.-illamette 
Valley  49  percent  normal. 

Among  the  nev/  records  of  streamflow  already  established,   several  are 
outstanding  and  will  be  of  general  interest. 

Inflow  to  Upper  Klamath  Lake  during  April  has  been  tentatively  figured 
at  430,000  acre  feet  this  year,  compared  to  the  previous  April  record 
of  346,000  acre  feet  measured  in  1906,     The  heaviest  flo^v  into  Klamath 
Lake  for  any  single  month  was  measured  in  March  of  1907  at  367,000  a,f. 

Average  daily  second- foot  flow  of  Rogue  River  above  Prospect  during 
April  was  about  2,050,  compared  to  the  record  of  1,691  second-feet 
established  in  April  of  1943, 

Rujaoff  of  Ov/yheo  River  into  the  hug?  Oi'iryhee  Reservoir  was  measured  at 
939,875  acre  feet  during  April  this  year,  compared  to  810,000  acre 
feet  -which  was  the  previous  all-time  record  measured  in  April  of  1892, 

See  pages  2,  3,  4  and  5  for  streamflow  forecasts. 
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REVISID  STREMFLOY/  FORECASTS  -  MAY  1,  1952 


The  following  summarized  runoff  forecasts  are  based  on  mountain  snow  cover 
smd  on  the  assumption  that  precipitation  and  temperature  during  the  re- 
mainder of  the  runoff  season  will  be  approximately  normall  Appreciable 
deviations  from  normal  of  temperature  and/or  precipitation,  especially 
during  Mayor  June,  will  correspondingly  modify  these  forecasts. 


April-Sept,, ino,,  Streamflow  in  Thousand  A,F, 
BASIN  AND  STREAM  Forecast       Measured  Runoff*  10-Yr,Avg, 

1952       1951        1950       1949  1941-50 


Columbia  R,  near  The  Dalles       112,000,0  117,528,0  104,815,0 

109,896.0  92,854,0 


NORIH CENTRAL  CREGON 


Hood  River  at  Powerdale  plus 


Power  Canal 

350,0 

a 

497  .6 

483.1 

318,8 

Hood  River,  W,Fk,  near  Dee 

170,0 

a 

228,6 

225,1 

155.3 

ftiite  R,  below  Tygh  Valley 

180.0 

a 

233.1 

265.6 

155,0 

lATILLA-WALLA  WALLA 

?[alla  Walla  R,,So,Fk.nr,Milton 

70.0 

a 

88.3 

84.8 

72.2 

Umatilla  River  near  Gibbon 

87,0 

a 

106.7 

110.1 

92,9 

Umatilla  River  at  Pendleton 

170,0 

a 

213.0 

212.9 

182,5 

McKay  Cr,  above  McKay  Res, 

25.0 

a 

39,9 

22,7 

31,9 

NORTHEASTERN  OREGQM 


Grand©  Ronde  R,  nr.  La  Grsnde 

180.0 

a 

235,8 

191,5 

199,2 

Catherine  Creek  near  Union 

65,0 

a 

67.1 

73.0 

71.8 

Bear  Creek  near  Wallowa 

95.0 

a 

75.5 

73,6 

73.2 

Los  tine  River  near  Lost  in  e 

158.0 

a 

137,7 

130,2 

127.8 

Hurricane  Creek  near  Joseph 

56,0 

a 

42.8 

48.6 

46.2 

Yfallowa  River,  E.  Fk,  plus 

Pov/er  Plant 

15.0 

a 

10,8 

11.3 

11.6 

Iranaha  River  at  Imnaha 

440.0 

267.5 

287.7 

254,0 

303.0 

Powder  River  at  Salisbury 

85.0 

a 

66.1 

70.0 

64.3 

Burnt  River  near  Hereford 

(Natural  Flow) 

63.0 

a 

49.7 

47.0 

43,6 

EilSTERN  OREGON 


Malheur  ll,,Mid,Fk,nr,Drewsey 

125,0 

a 

63.3 

68.5 

75.9 

MalhexH"  River,  N.Fk, atBeulah 

100.0 

a 

63.6 

56.5 

62.2 

Owyhee  R, above  Owyhee  Res, 

1,000.0 

a 

338.8 

494.0 

417.3 

John  Day  R,  at  Prairie  City, 

combined  with  Powr  Canal 

95.0 

a 

43.1 

44,9 

52,9 

John  Day  R.,Mid.Fk. at  Ritter 

230,0 

a 

125.8 

123.2 

127.4 

John  Day  R.,No,Fk,  near  Dale 

440.0 

a 

267.7 

288.2 

261.1 

Strawberry  Cr.nr, Prairie  City 

11,0 

a 

7.1 

8.3 

8.4 

♦Discharge  data  from  preliminary  records  of  U,  S,  Geological  Survey  and 

Oregon  State  Engineer, 
^Discharge  data  not  available, 

■'■Forecast  by  Boise  Office,  Soil    Conservation  Service, 
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Streamf low  Fore  oast  s-lvic.y  1,  1952  (Cont'd) 


BASIN  AND  STREAM 


April -Sept.,  inc.  ,Strearaf  low  in  Thousand  A.F. 
Foreoast       Measured  Runoff*  10-Yr,Avg, 


1952 

1951 

1950 

1949  1941-50 

HilEtNEl  BASIN 

Silvies  River  near  Burns 

150.0 

a 

83,8 

79,1 

97,7 

Donne  r  und  Blitz  on  River,  near 

Fronohgl  en 

120,0 

58.7 

57.1 

45.9 

65,0 

Trout  Creek  near  Denio 

20.0 

a 

6.0 

5.1 

8,5 

CENTR.\L  ORHJON 

Crooked  River  near  Posb 

210,0 

a 

141.2 

115,2 

121,9 

Ochooo  Reservoir,  Net  Inflow 

50.0 

a 

32,8 

33.3 

29,9 

Crescent  Lake,  Net  Inflow 

30,0 

a 

35.0 

29.4 

19.0 

Little  Deschutes  River,  near 

Lapine,  Natural  Flow 

140,0 

a 

137,1 

1  ?  9  T 
xc  c ,  s. 

40,0 

a. 

34.9 

29.0 

Deschutes  R.  belav  Snow  Creek 

100.0 

a 

79.4 

76,2 

57.9 

Crane  Prairie  Reservoir  Inflow 

175.0 

a 

155.3 

151  ,6 

115,8 

Deschutes  R,  at  Pringle  Falls 

oou.  u 

a 

ooO.o 

285,9 

263.9 

Deschutes  R,  at  Benham  Falls 

635.0 

a 

632.0 

555.8 

480,4 

Tumalo  Creek  and  C,  S.  Canal 

58.0 

a 

60.4 

00 .  X 

63. 0 

60.8 

48.5 

SOUTHCE^TTRi\L  OREGON 

Cherjaucain  River  near  Paisley 

150.0*^ 

a 

67,2^ 

65.0^ 

64,4 

Deep  Creek  above  Adel 

125,0*^ 

a 

70,3 

71,4: 

63, 9 

KLiWATH  BASIN 

Sprague  River  near  Chiloquin 

505.0 

282.2 

207.3 

183.9 

219,1 

Williamson  River,  below 

Sprague  River 

760. 0 

457.6 

354.4 

320.6 

361,5 

Upper  Klamth  Lake,  Net  Inflow 

950.0 

611,0 

423,9 

396,7 

462,  9 

Clear  Lake  Res,,  Net  Inflow 

125,  0 

32,4 

33.9 

34,7 

39.6 

Gerber  Reservoir,  Net  Inflow 

70.0 

12.  3 

14.5 

20,2 

18.1 

SOUTHERN  OREGON 

Apple  gate  River  near  Ruch 

300.0 

a 

140.2 

118.4 

114.8 

Hyatt  Reservoir,  Net  Inflo^v 

9.0 

3.8 

6.3 

7.6 

5,8 

Fourmile  Lake,  Net  Inflow 

11.5 

a 

8.6 

8.5 

8.1 

Little  Butte  Creek,  N.Fk. below 

Fish  Lake  (Natural  Plov;) 

19.5 

a 

17.9 

18,9 

14.3 

Rogue  River,  N.Fk, above  Prospect 

445,0 

345,5 

380.5 

375,5 

305.1 

Rogue  R,, Mid, Fk. plus  Pov/er  Canal 

107.0 

a 

82,5 

91.1 

73,6 

Rogue  R,,So,Fk,  near  Prospect, 

plus  canal 

115,0 

a 

91.8 

105,1 

74.6 

Rogue  River  below  South  Fork 

940.0 

a 

808.8 

790,8 

656,9 

*Discharge  data  frora  preliminary  records  of  U,  S,  Geological  Survey  and 
Oregon  State  Engineer, 


'^Discharge  data  not  available, 
^April-June,  rather  than  April-September. 


I 

I 


I 


4. 

Streamflovj  Fore  oasts  -  May  I,  1952  (Cont*d) 

April-Sopt,,inc,,StreQjafl  ow  in  Thousand  A.F, 
BASIN  AND  STRE/iM  Forecast       Measured  Runoff*  10-Yr.Avg, 

1952  1951     1950       1949  1941-50 


SOUTHERN  OREGON  (Cont'd) 

Rogue  River  at  Ray  gold 

near  Central  Point 
Rogue  R,  at  Grants  Pass 
Clearwater  R,  above  Trap  Cr, 
N«Uiripqua  R,  belovr  Lake  Creek 
N.Umpqua  R,  at  Toketeo  Falls 

VTCLLMETTE  VAIXEY 

Willamette  R,,Mid,Fk.  at  Eula 
MoKenzie  R,  at  MoKenzie  Bridge 
McKenzie  River  near  Vida 
Claokamas  River  at  Big  Bottom 
Clackamas  River  near  Cazadero 


1230,0 

a 

1057.6 

1026.2 

882.3 

1240,0 

a 

1061,8 

975,0 

857.8 

77.0 

a 

71.1 

71.8 

62.0 

200.0 

a 

189.0 

183,0 

160.5 

490,0 

445.3 

467,4 

458.7 

372.9 

1140.0 

a 

1125.0 

1019,2 

824.4 

640.0 

a 

771,8 

716,4 

562,5 

1400,0 

a 

1725,2 

1516.7 

1214,0 

185.0 

a 

235,4 

231.1 

163.4 

850.0 

a 

1158.3 

1159,0 

796.3 

"discharge  data  from  preliminary  records  of  U,  S.  Geological  Survey  and 

Oregon  State  Engineer. 
^Discharge  data  not  availabl e. 


5. 


REVISED  C3REGCJJ  STRE.\MFL017  FORECASTS  -  IKAY  1,  1952 

The  follov/ing  forecasts  are  for  the  period  April  1  through  July  1  and 
will  be  of  value  both  at  irri  gationist  s  and  hydro-power  generating 
interests: 


April-jToly, inc.  ,Streamf  loT/  in  Thousand  A.P, 
BASIN  i\HD  STREAM  Forecast       Measured  Runoff*  10-Yr.Avg. 

1952       1951        1950       1949  1941-50 


NQRTHCElNlTRiAL  OREGON 


Hood  River,  W,  Fk,  near  Dee 

150.0 

a 

199,6 

197,2 

134,4 

Hood  River  at  Pov/erdale  plus 

1* nwfl y  f. n Tin T 

290  0 

a 
0. 

428  2 

413  4 

270-  4 

1  fin  0 

212  1 

245  6 

139  4 

mATILLA-TmLA  WALLA 

Walla  Walla  R,,So,Fk.nr,Milton 

eo,  0 

a 

/  0.4 

CO  /\ 

oy  ,4 

163  0 

a 

208-0 

208,5 

177,5 

MnTTav  f.?*.   abnva  MnKav  T?0r. 

84,0 

39,8 

22.6 

31,6 

NORTHEASTERN  ORHJON 

Power  Plant 

12,5 

a 

8.5 

9,4 

9.3 

Powder  River  at  Salisbury 

83.0 

a 

64.0 

68,8 

62.4 

E/.STERN  OREGON 

Ovvryheo  R,  above  Owyhee  Res, 

940,0 

a 

312.  9 

472,1 

392,7 

John  Day  River  at  Prairie  City 

combined  viith  Power  Canal 

87.0 

a 

38.9 

40,2 

47.5 

CENTR.\L  OREGON 

Little  Deschutes 

125,0 

a 

121,3 

106.8 

75.4 

Deschutes  at  Pringle  Falls 

a 

i  /  y.  u 

ioo .  t> 

DGSchutes  at  Rsnharri  Palls 

420,0 

416.6 

366. 2 

322-4 

KLi\MATH  BASIN 

Trill iamson  R,  below  Spraguo  R, 

645,0 

391»4 

292.8 

257.9 

296.8 

Upper  KLamath  Lak  e.  Net  Inflow 

810.0 

509.3 

333.1 

317.0 

364,3 

SOUTHERN  OREGON 

Rogue  R.,  N,Fk,above  Prospect 

390,0 

282,3 

322,2 

324.1 

255.0 

Rogue  R., Mid. Fk.plusPowerC anal 

85,0 

a 

65.4 

74.9 

58.3 

Rogue  R, ,So,Fk,plus  Pov/er  Canal 

100,0 

a 

79.8 

93.0 

63,2 

Rogue  R,  below  South  Fork 

795.0 

a 

662.0 

664,4 

532,4 

Rogue  River  at  Raygold 

1065.0 

a 

900.3 

877,6 

739,7 

mLL/METTE  V;LLEY 

Clackamas  River  at  Big  Bottom 

155.0 

a 

196,1 

195.6 

132,5 

"Discharge  data  from  preliminary  records  of  U.  S. 

Geological 

Survey  and 

Oregon  State  Engineer, 
®-Dis charge  data  not  available. 
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STATUS  OF  OREGON  RESERVOIR  STORAGE  -  MAY  1,  1952 


BASIN 

and 
STREBI 


THOUSMD  ACRE  FEET  IN  STORAGE 
ABOUT  MAY  FIRST 


RESmvOIR 


USABLE 

CAPACITY   

(Thousand  lOYr.ATg, 
Acre  Feet)  1952      1951     1950      1949  1941-50 


UPPER  COLUMBIA  DRAINAGE 
Lower  Snake  in  Oregon 


Owyhoe 

Antelope 
Owyhee 

36.5 
715,0 

N.R. 

699.8 

35. 0 
715,0 

N.R, 

644.7 

N.R. 

592.7 

31  ,.0^ 
651.3 

Malhevir 

Warm  Springs 
Agency  Valley 

191.0 
60.0 

186.1 
60.1 

120.4 
50,0 

72.4 
47.5 

98.3 
57,1 

138.7 
56.4 

Burnt 

Unity 

25.2 

17.3 

22.9 

20.8 

23,4 

22.5 

Grande  Ronde  Wallowa  Lake 

40.9 

15,6 

20,8 

12.3 

21.1 

23.8 

LOTffiR  COLUMBIA  DRAINAGE 

Umatilla 

McKay 

Cold  Springs 

74,0 
50,0 

59.8 
45.5 

68,2 
48.1 

49,9 

DO  .  0 

48.0 

oo  .  U 

48.4 

Deschutes 

Odioco 

Crescent  Lake 
Crane  Prairie 
Wickiup 

46,0 
54,9 
55,3 
180,0 

43.6 
46.5 
52.0 
157.6 

46.8 
48.1 
57,0 
183.7 

33.6 
51.8 
50.7 
175.0 

39.0 
53.4 
42.6 
183.9 

34,2 
41.9 
40,3 
97.7® 

V^illamette 

Dor  ena 

Cottage  Grove 
Fern  Ridge 

70.5^ 
30.  la 
94,  2^ 

53.8^ 
28.  la 
76.8^ 

49.8 
23.8 
72,6 

53.2 
28,7 
86,0 

26.7 
73,4 

27.1^ 
73,8^ 

WEST  COAST  DRAINAGE 

Rogue 

Fish  Lake 
Fouriidle  Lake^ 
Emigrant  Gap 
Hyatt  Prairie^ 

7.8 
16.1 

8,3 
16.1 

6.5 
8.7 
8.3 
12,2 

6.9 
12.  9 
7.8 
9,6 

5,4 
11,0 
8.4 
8.1 

5.9 
9,6 
8,2 
12.3 

5.2 
8.2 
8.2 
8,7 

Klamath 

Upper  Klamath  Lk.584,0O 
Gerber  94,0 
Clear  Lake  440,2 

532,3 
81.6 
275.9 

557.5 
59,9 
145.5 

531.4 
51,4 

164.0 

510.0 
47.7 
184.4 

477.9 
58,0 
259.5 

Goose  Lake 

Cottonwood 
Drew 

4.1 
62.5 

2.8 

62,5 

4.6 

62.9 

4.3 

62.5 

3.5 

62.5 

3.3S 
54,7^ 

N.R,  -  No  Report 

^■Storage  space  reserved  for  flood 
control, 

^By  ditch  to  Rogue  River  side  from 

Klamath  Drainage, 
°Based  on  gage  zero  elevation  of  4135,0, 


^Excluding  1948-50. 
®1 943-1 950, 
^1942-1950, 
SExcluding  1942-43, 
^Excluding  1942, 


7. 


The  following  tabulation  of  Oregon  stream  basins  presents  the  vrater 
content  of  the  snovr  about  May  1,  1952,  as  percent  of  the  same  date  in 
1951  and  1950  and  average  of  record: 


No,  of        Yrs.  May  1,  1952  l^fater 


DR-JNAGE  C  our  SOS         of  Content  as  percent  of 


Averaged 

Record 

1951 

1950 

Avg 

Owyhee  River 

-  1 

6 

1467 

145 

568 

Ifelheur  River 

1 

3 

— 

— 

239 

Burnt  River 

2 

1-2 

— 

— 

-- 

Pov/der  River 

1 

1 

— 

— 

— 

Imnaha  River 

2 

3-8 

124 

99 

128 

Grande  Ronde  River 

4 

2-8 

129 

85 

113 

Walla  Walla  River 

1 

2 

164 

54 

82 

Umatilla 

3 

2-4 

159 

50 

67 

John  Day  River 

1 

3 

— 

— 

239 

Crooked  River 

1 

1 

Deschutes  River 

9 

2-9 

128 

35 

109 

Vi^illamette  Valley 

7 

3-7 

139 

76 

103 

ISnpqua  River 

2 

3-13 

150 

127 

138 

Roguo  River 

5 

3-13 

200 

160 

173 

Upper  Rogue  River 

2 

8-13 

154 

156 

171 

Boar-Little  Butte  Creek 

3 

3-5 

Inf. 

173 

182 

Klamath  Lake  Basin 

5-7 

1-13 

199 

158 

172 

Goose  Lake  Basin 

1 

1 

Harney  Basin 

2 

1 

NOTE:    Very  few  May  1  snow  surveys  have  been  made  in  past  years.  Hence, 
comparisons  in  the  above  table  are  fev;  and  not  completely 
dependable. 
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OREGON  PRECIPITATION' 


CURRENT 

YEAR 

LAST 

ffiAR 

DRAINAGE                Oct.  1,  1952-May  1,  1952 

Oct.  1,  1950-May  1,  1951 

DTVTS  TONS 

P 

J. 

P 

J. 

T) 

^  \J  \\               C4>  O  w  W  X  X^ 

8,21 

+  1  61 

*       X  «  vX 

7.42 

+  0.81 

U  UilwU^XV  X  C4.X 

8,78 

+  1  89 

9  81 

+  2,71 

Central 

8,33 

+  0.15 

11.55 

+  3.31 

Columbia  River 

11.22 

-  0.92 

17.23 

+  5.24 

Wallowa  Mouirbains 

11.65 

-  1.40 

10,62 

-  1.56 

Blue  Mountains 

11,17 

+  0,26 

9,99 

+  0.18 

Southern 

28,38 

+  6.96 

29.76 

+  9.47 

Willamette  Valley 

47.15 

+  2.89 

59.67 

+16,73 

P  -  Inches  Precipitation 

D  -  Inches  Departure  from  Normal 

Southeastern 

-  Malheur  and  Owyhee  drainages. 

South  central 

-  Interior 

Basin  drainages  and  Goose 

Lake^ 

Central 

-  Deschutes 

and  Crooked  drainages. 

Columbia  River 

-  Lo\ver  valleys  of  the 
John  Day,  Deschutes 

Vifalla  Walla,  Umatilla, 
and  ^■^ood  River  drainages. 

?rallowa  Mountains 

-  Ijnnaha,  Wallowa,  Catherine,  Eagle, 
drainages. 

and  Pine 

Blue  Mountains 

-  Upper  valleys  of  the  Burnt,  Pov/der, 
Ronde,  Umatilla,  Walla  Vifalla,  John 
Silvies  and  Malheur  drainages. 

Gran  de 
Day, 

Southern  -  ISnpqua,  Rogue  and  Klaiaath  drainages. 

Willamette  Valley    -  All  Willamette  drainages. 


'Preliminary  data  computed  from  Weather  Bureau  records. 


The  following  organizations  cooperate  in  the  Oregon  snow  survey  work: 


STATE 

Idaho  Cooperative  Snow  Surveys 

Nevada  Cooperative  Snow  Surveys 

Oregon  Agricultural  Experiiiient  Station 

Oregon  State  Engineer  and  corps  of  State  Watermasters 

Oregon  State  Hig^vmy  Engineers 

FEDERAL 

Department  of  Agriculture 

Forest  Service 

Soil  Conservation  Service 
Department  of  Commerce 

Weather  Bureau 
Department  of  the  Interior 

Bonneville  Pov/er  Administration 

Bureau  of  Reclamation 

Fish  and  Tfildlife  Service 

Geological  Survey 

Indian  Service 

National  Park  Service 
Department  of  National  Defanie 

Army  Engineer  Corps 

PUBLIC  UTILITIES 

California-Pacific  Utilities  Company 
Portland  General  Electric  Company 
The  California  Oregon  power  Con^any 

MUNICIPALITIES 

City  of  Baker 
City  of  Corvallis 
City  of  La  Grande 
City  of  The  Dalles 

mil^AnQN  DISTRICTS 

Associated  Ditch  Companies 

Central  Oregon  Irrigation  District 

Deschutes  County  lytunicipal  Improvement  District 

East  Fork  Irrigation  District 

Grants  Pass  Irrigation  District 

Jordan  Valley  Irrigation  District 

Lake  view  ''"ater  Users  Incorporated 

Medford  Irrigation  District 

Ochoco  Irrigation  District 

Rogue  River  Irrigation  District 

Talent  Irrigation  District 

Vale -Oregon  Irrigation  District 

Warmsprings  Irrigation  District 

PRIVATE  ORGAI^IZATICNS 

Amalgamated  Sugar  Company 
*      South  Wasco  Soil  Conservation  District 
The  Crag  Rats,  Hood  River,  Oregon 


« 


Il 


I 


Federal  -  State  -  Private 
COOPERATIVE  SNOW  SURVEYS 


Furnishes  the  basic  data 
necessary  for  forecasting 
water  supply  for  irrigation, 
domestic  and  municipal  water 
supply,  hydro-electric  power 
generation,  navigation, 
mining  and  industry 


"WATER  IS  THE  WEST'S  GREATEST  RESOURCE" 


